From the South China sea gorgonian Subergorgia suberosa, two new steroids, (22E)-14α-hydroxy-cholesta-1,4,22-trien-3-one (1) and 3-(1',2'-ethandiol)-cholest-3β,5α,6α,11α-tetraol (2) were obtained, in addition to six known steroids. The structures of compounds 1 and 2 were determined by spectroscopic methods. Cytotoxicity of the six known steroids against human cancer cell lines A549, HONE1, and HeLa was evaluated by MTT methods, and their anti-larval activity was evaluated in settlement inhibition assays with laboratory-reared Balanus amphitrite and Bugular neritina larvae.
constituents of the South China Sea gorgonian S. suberosa resulted in the isolation of steroids [1a] and alkaloids [1b,1c] . In this present investigation, two new steroids, (22E)-14α-hydroxy-cholesta-1,4,22-trien-3-one (1), and 3-(1',2'-ethandiol)-cholest-3β,5α,6α,11α-tetraol (2) were obtained from the EtOH/CH 2 Cl 2 extract of the South China Sea gorgonian S. suberosa. In addition, cytotoxicity against human cancer cell lines A549, HONE1, and HeLa of six previously isolated steroids, 24-methylcholest-7,22E-diene-3β,5α,6β,9α-tetraol (3) [2a] , 24-methylcholest-7,22E-diene-3β,5α,6β, 25-tetraol (4) [1a] , 3-(1',2'-ethandiol)-24-methylcholest-8(9), 5α, 6α, 7α, [1a] , and 3β,6α,11trihydroxy-9,11-seco-5α-cholest-7-ene-9-one (7) [2b] was evaluated, as well as their anti-larval activity. This paper deals with the isolation and structural elucidation of 1 and 2 and the bioactivities of 3-7. [3a,3b] . So, the -OH at C-14 was inferred to have an αconfiguration. Thus, the structure of 1 was established as (22E)-14α-hydroxy-cholesta-1,4,22-trien-3-one.
The molecular formula of compound 2 was established as C 29 H 52 O 5 based on NMR spectra and HRESIMS. The 1 H NMR spectrum of 2 showed two methyl singlets (δ H 1.29 and 0.75), three methyl doublets (δ H 0.99, 0.90, 0.98), three oxymethine signals at δ H 3.45, 3.85 and 4.01, and two oxymethylene signals at δ H 3.58 and 3.69. The 13 C NMR spectrum of 2 showed the presence of 29 carbons: five methyls, ten methylenes, six methines, two quaternary carbons, three oxymethines, one oxygenated quaternary carbon and two additional oxymethylenes. These data clearly showed that 2 was a polyhydroxylated cholest-type sterol. The 1 H and 13 C NMR spectral data of 2 were very similar to those of ergosta-3β,5α,6β,11α-tetraol isolated from a soft coral [8] . The obvious difference between them was the side chain and two additional oxymethylenes in 2. This was proved by 2D NMR experiments, including HSQC, HMBC, 1 H-1 H COSY and NOESY spectra. The HMBC spectrum showed correlations of δ H 3.45 (1H, br s, H-6) with δ C 41.0 (s, C-10), 42.0 (t, C-4), and δ H 1.53, 1.78 (each 1H, m, H-7), 2.08 (1H, br t, J = 11.7 Hz, H-4a), 1.55 (1H, dd, J = 13.5, 6.5 Hz, H-4b) with δ C 77.5 (s, C-5), which indicated the oxygenation of C-5 and C-6 (δ C 76.7, d Cytotoxicity of compounds 3-7 against human cancer cell lines A549, HONE1 and HeLa was evaluated by MTT methods. The cytotoxic bioassay results are summarized in Table 1 , which reveals that compounds 3, 6 and 7 display moderate cytotoxicity against A549, HONE1, and HeLa cell lines. In addition, anti-larval activity of compounds 3-7 was evaluated in settlement inhibition assays with laboratory-reared B. amphitrite and B. neritina larvae (Table 1) . Compounds 5-7 showed strong anti-larval activity towards B. neritina larvae, and 7 also showed strong activity towards B. amphitrite larvae. In contrast, compound 3 had a weak effect on larval settlement. The listed EC 50 values of 5-7 were lower than the standard requirement of an EC 50 of 25 μg/mL established by the US Navy program as an efficacy level for natural anti-foulants, indicating that theses compounds are potential natural antifouling agents. 
Extraction and isolation:
The frozen specimen was extracted with a mixture (2:1) of EtOH/CH 2 Cl 2 (21 L) 3 times at room temperature, and the solution was evaporated in vacuo. The residue was suspended in H 2 O and extracted with 600 mL CHCl 3 and 500 mL n-BuOH 3 times, respectively. The CHCl 3 and n-BuOH layers were conc in vacuo to afford 50 g and 8 g of residues, respectively. The CHCl 3 extract was subjected to column chromatography (CC) on silica, using CHCl 3 /Me 2 CO (from 10:0 to 0:10) as eluent. By combining similar fractions [TLC (GF254) monitoring], 8 fractions were obtained. Fraction 6 was chromatographed over Sephadex LH-20 eluting with CHCl 3 /MeOH (1:1) , then subjected to CC on silica gel, eluting with CHCl 3 /MeOH (from 12:1 to 10:2) to yield 1 (3 mg). Fraction 7 was chromatographed over Sephadex LH-20 eluting with CHCl 3 /MeOH (1:1) , then repeatedly subjected to CC on silica gel, eluting with CHCl 3 /MeOH (from 9:1 to 8:2) to yield 2 (4 mg), 3 (7 mg), 4 (7 mg), 5 (3 mg), 6 (20 mg), and 7 (10 mg).
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Cytotoxicity biossays:
Human lung carcinoma A549, nasopharyngeal carcinoma HONE1, and cervical carcinoma HeLa cell lines were purchased from the American Type Culture Collection (ATCC, Rockville, MD). Cytotoxicity assays were measured by MTT methods, as described previously [5a] .
Larval settlement bioassays:
Antilarval activity of the compounds was evaluated in settlement inhibition assays with laboratory-reared Balanus amphitrite and Bugula neritina larvae. The stock solution of compounds 3-7 in DMSO was diluted with autoclaved filtered sea water (FSW) to concentrations ranging from 0.5 to 250 μg/mL. About 20 competent larvae were added to each well in 1 mL of the test solution. Wells containing only FSW with DMSO served as the controls. The plates were incubated at 27°C for 1 h for B. neritina and for 24 h for B. amphitrite. The percentage of larval settlement was determined by counting the settled, live individuals under a dissecting microscope and expressing the result as a proportion of the total number of larvae in the well. The procedures were the same as previously reported [5b].
